Pancreatic fistulae secondary to trypsinogen activation by Pseudomonas aeruginosa infection after pancreatoduodenectomy.
Pancreatic fistula after pancreatoduodenectomy (PD) is associated with high mortality and morbidity. Trypsinogen activation and bacteria, although hypothesized to be interrelated etiopathogenetically, have not had their relationship and pathogenic mechanisms elucidated. This study investigated bacterial involvement in pancreatic juice activation perioperatively after PD at sites of pancreatic fistula formation. Fifty patients underwent PD; postoperative pancreatic fistulae were graded based on the International Study Group for Pancreatic Fistula grading criteria. Bacteria were isolated from cultures of drainage fluid. Digested peptides from trypsinogen and bacterial culture supernatants underwent sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) separation and mass spectrometric analysis. Zymography was used to detect the trypsinogen activator. Pseudomonas aeruginosa and Enterobacter cloacae isolated from drainage fluid in patients with grades B and C pancreatic fistulae could cause trypsinogen activation. Trypsinogen activation by P. aeruginosa and E. cloacae were preventable by the use of a serine protease inhibitor in vitro. A protease in the supernatant from P. aeruginosa-positive cultures acted as the trypsinogen activator. Infection with P. aeruginosa perioperatively to PD entails secretion of a protease activator of trypsinogen to trypsin. Bacterial infection control in the perioperative PD period could be crucial to prevent development of pancreatic fistula.